Abstract. In the present paper, stationary one point iteration algorithm of arbitrary order convergence for solving transcendental equations was given and applied with quintic order for solving the distance equation. Symbolic expressions of the used derivative are also given The accuracy of the numerical results is at least of order 14 10 −
Introduction
One of the most crucial pieces of information needed in astronomy is the distance to stars or cosmic groups. For example [1] ,if the distance d (in parsec) of a star is known as well as its proper motion ( μ in second of arc per year) then one can calculate its tangential velocity to the line of sight (in km. per second),which is one of the most useful quantity that could be used for the membership problem for Hyades cluster.Also, having measured the distances to the globular cluster, we can study their distribution in the galaxy [2, 3] .In moving stellar clusters[e.g the open clusters Hyades
and Pleiades] if equatorial coordinates of the vertex and the distance of each member are known, then one can easily determine the velocity of the cluster and also t V the position of its center [4, 5] thus the distribution of the cluster's members about this center can be obtained .On the other hand, the determination of distances within our galaxy allows us to calibrate the distance indicators [6, 7, 8] used to estimate distances outside it. Moreover determining distances would also help astronomers in their quest to understand the size and the age of the universe[9,10],since it would provide an independent estimation of the size of the first steps on the cosmic distance ladder.
Consequently it contributes to theories about the origin of the universe Modern observational astronomy has been characterized by an enormous growth in acquisition stimulated by the advent of new technologies in telescopes ,detectors and computations. This new astronomical data gives rise to innumerable statistical
Recently, a statistical method for cosmic distances determination was developed 
we say that, the iterative scheme is of order at p ξ . The constant K is called the asymptotic error constant. For =1, the convergence is linear; for = 2, the convergence is quadratic; for =3,4,5 the convergence is cubic, quartic and quintic, respectively. 
The convergence order is m+2, and is given as 
3.The distance equation
The assumptions upon which the distance equation was derived were[Paper I]:
(1) All the members in a given cosmic group are at the same distance, r parsecs. 
we call Equation (11) the distance equation.
Numerical developments
From Equation (7) it is clear that , an iterative scheme for solving Equation (11) includes derivatives of Λ as much as the order of the scheme . On the other hand , the higher the order of an iterative scheme , the higher its accuracy and rate of convergence will be. Consequently ,for the demand of very accurate distance we present in Appendix A the solution of the distance equation using stationary one point iteration algorithm of quintic (n=5) 
